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Abstract of JP 2000348000 (A) 

PROBLEM TO BE SOLVED: To reduce the cost of 
development for a main storage sharing type 
multiprocessor system by using a common node 
between a small scale system of a small number of 
nodes and a large scale system of a large number of 
nodes. SOLUTION: Each of nodes constructing a 
multiprocessor has a constitution shown in a 
diagram and also has plural processors having 
caches which are connected to a bus (h). A crossbar 
switch module 1-0 of a node control module 2-0 has 
a crossbar switch 100 having a pseudo snoop 
function having a cache coherency control function. 
A crossbar bypass flag 300 controls an MUX and 
transfers the information to other nodes other than 
its own one with no intervention of the switch 100 
when the flag is set at 1 to invalidate the switch 
100.; Then the information is transferred to other 
nodes via the switch 100 when the flag is set at 0 to 
validate the switch 100. An outside crossbar switch 
is placed outside the nodes and all node flags are 
set at 1 when the nodes are connected to the 
outside crossbar switch. 
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ttimtmmtl&. MI SCWX7 5 2 0-xK 
tt, t'C1^7-K-r'^fi : §n^b7y-!f7v3>'t'S)?. 

h 9 y-F 7 v 3 yommmmmtiz . a d 

DRESSV^X75 2 1-x(C(S. S#l/0>*7K 
tt, ft^-il5 0 3-0 5:aL. b5yif7v3yi^vX 
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?50 7-ofctg#i£*u m^mtomixmyim 

[0026] ^y-f^a^SSS-m-TYPEU 
j/X 9 5 0 0 - 0 cot- ?lifi#« 5 0 2 - o LT 
y?xxFf$"J»5 04-0'Msi8$*U>. ^LT, U^' 
X? 5 0 6 - OcO+coKi^^cT)/- Flc*«&**B* 

5 0 6-0*»6ilfW*fl»r 00, r0N»§t 
EK5 10-0, 5 10-Nft3Ki8S*l4. 

[0027] ^TonffQiB«<n&iifnw&mcff 

*>U flfe*>«16TlB*V^^5 14-x, 5 1 5 

- x , 5 1 6 -x ic-fe -y ft**, zmm&vmwt 

F 5 ytf ? 3 >* { ai^ £iiT v itttf* * ■•/ is* 3 1 - 

[00 28] Pf?@8&5 1 0-x (OSx^N) TiHff 
fcBHU:*a. Pf*§S7ft# g 0 x # y :? xx F SOUP 
5 04-xfc<6^§tlS. i:'oy-H*^c7)h7>"!f^ 
a ytfffilfX'miKfrb^otiMii. fl#»51 1- 
x£ataHKI§IB5 1 2-xlceiWi*. vv*, Hff 
BSrOOjMWfKPHLfck-f*. «ff0»5 1O- 
xti, y^xxMWP5 04-0(CiWK^T^g0x 
£i*9. PWfc, S^@B5 12-0fcfi^«5 1 1- 

otmLxmsstth. mmm 1 2-xtt mm 

&tfffi#«5 13-x£au ffi^P^'X^5 14- 
x, 5 15-x, 5 16-xtdEaM-*. y?xxF#J 
W504-xtt. WRS57tt*g0x*J»»Ufca, H 
f^S^A-Jit^^^SOe-OS-U-fe-yhL. H^f 
(CffHi 5 0 5 - 0 £jl LT F 5 9 l s a V l^X? 
5 0 5-0*fcfflB*i&5Stf-4. JWKSnvyFfclfi 
JfrTS U ! JX9506-Q. TkVh?y4f9i'3yV : J 
X?5 0 5-0l2y* yF§ft, <JOTA:>)£#o. fflfl 
l^^'X^cOh^y^^gXi, @5Ofi^30 6, 
••• s d-N (IL<(i. 030306, 305. d- 
2. d-N) 5-fflLT«-y-K(ci£j8§ilS. 

[0029] litfcvit, mwik^)hyy-f9^ay 

Ji, y-h'5-OT'ti^oX/s'X-f •v^ i Jj.~)V\ - 
0*^ff^tlb - 0 SriiLafiSJffll ; &^a-;l/$riiiii 
U df-v-yxa^^'i-^e-O, rntvtA'^h- 
OtC&aStU &«cr>*v-yi'j-?7Zmi-&. /- 
F5-1. 5-NTJi, A^SftftF^yiF;?^ 

6-N» 7'D-t-ytfA'Xh-l, h-NiCt^* 
3ft. ■y^A**'****-*. Jfr-yv-ACO 



It, ^l-V^-V-y^A^ty^feT-^^h^yif? 

S'h vatrTEiccasft. y r^-bxg*ii^Tt 
mMixtx^ 

[003 0] <|QtM2> 

WPt&ntt. 06fcimT. 5-i (0^i±£N. Nti 
lJ3Lh<oa««) tt/-H-C*0. «W>y-KB*« 

^H6o-ij. (ogjsN) x-ft-sti. mz;- 
f 5 - i nnmz-ouxwmth . *y - f«^th- 

HBftMrLTH*. y-F5- Hi. CPUtya^ 
4-i-j (l^jSk. k{iltLh<oaM») , *v 
•yv-jL^xjL-^e- i . i . A 

^fllJSSitft. y-FM» ; E^a-rt'2-i(i. ffl«0J 
flftya-^3-i . ?D^U-f 7ftyj-;H - 

ifrt>m$.ztix\^h. 

[0 03 1 ] #CPUtj/'a-;P4- i - jli, 7^ F 
A'-y^^^TD-fe-ylfdf^-yv-a (BRW) 2:frt 
l>. ££s ^CPU ; Ey'i-;m7n-l:7tA"Xh-i 

A FA-y^^CO^r-v-yv-i^y (ERtfrf) t^-V 
■yi^jL^tyiHWI (BMW) -C1ffiS§*XTV^S. ^ 
-Y-y^a ; &> : jL-;l/6- iiWftvya^t'JIi. J- 
F 5 - i O^C P Uty'a-/W - i - j X'g&ZtlX 
V^S. ^MM^V^rn-fe-ytv-Xf-t.O^^y^ 
JMKfiJcfe^Ttt. Tn-b y-t^f -v >y ^At±Eft<0+ 
^fcfi»tl.^ J t'-yv-a.T'S)S. iie^Xi-^7- 

i &-kj- f 5 - i ■c«*s*i*±£ttsiaflD-a*« 

JftLTV^i. AHJ^t^'a-^S- ili«Rtf5Affl*S 

<0Aa!:U ; E>''.*-/l4::fcL fficoAtii^ga. Mitf, 0 

[0032] afflBBW*^a-^3-il4, CPUt^ 
a-;l/4- i- j , Jf+vyAtXA-^e- i . ±12 
ttt^a-;U7- i , Affl*t^a-^8- i ftl 
-pn, rn-fe -y^N'x h - i, fi^-tSe-i , f-i. 
g- i i^t. 9X1XAX4 -yf-^xjL-ZH - i 

^a-;W3-i (rt«*3a»ttH*l/OT> tt. 

CPU ; Eyj.-;H-i-jK7'n-b7tA^h- i 

;U6 - i «y - Ht«ff Lfc^t 'J 
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77^X^t^7uX^X^ yf-^^j.-^aLTte 

[00 3 3] ^OX^'X-f y^v'i-/H-i«i s g 
S-VftcrmtmmtiSi.-ll'S- i fcff^tla- i . 
b-iTlS£U fBsy-Htft^HeO-i JT1S£L 
H7tC7jct7Fl'XT-y7'7 0 0l2. ±121t£ 

hot h t . ms-vozsimzWMmbtix 

V>6*>7 FVXi y- Y(W$3iX'hZ> . 7 Fl-X V -y 

r 7 o o (i^ * y -7 -y 7 f w xx ? k t-tiieii^iac: 

KBSft. vXxA*<i:*>±*JSi:^. y-KKMO* 
^ifCV^^^yS^THWXSr-b-y h-fS. 
y-Ki«y»A'x^ -x^i:5:ffifflL?TH^XV 

[00 34] 07(2, y-K$IWya-^2-0(?)rt 

3<ot\ -*iat0r«iH6 oy- f 5 - ooijffro* 
£07£ffioTt&HJH-£. y-FMW^^a-ywi, at 

AX-f -yft^'a-ZH-OSr^LTV^. ?nXA'X 
>f y^t^a-JH -0J2. g{Rxy-7mtt?nx 
rtX4»*100. h^lf^ayfJSiJgnO-O. 
THUXV-yT7 00. V/H-7V7-!f7 04, 70 
5, ?OXy\'A>fy'«X77? r Wi'*X:?7 1 0 (STOtf 

HffiKfewm. ^o^^m77/i/y'x^7 l 
0i7vXsWnx7777 10 fcfcSEIW - *) * J ^> 
flWSnrv^i. ?nxy*AW?X77ni. ItlfeMl 

ax/w/ixy ?y7 1 o * i icRjg-r* t , aflm 

«tya-^3 - 0 b®$XXZ-7fflfcti7UXAx4 
■yfScOfiWa-0, b-0*V-F<DAtB7JfI^6 
0-0 1. (>0-\0bW&tZ>. ?oxy\'/-wf 

^x^^^o^i, mmm^it z.-ivvm^m* 

- 0(2 F 7 is 3 >"WM*7 0 - 0 fc. ffi-^&b - 
0(imxjf-T<g^^nxyN*x-f >yf-i 0 0#>£>co 

[00 3 5] ^oxK^A*??/^ -/-FIBSrfi 

jMU? DXA'X-f -y^t^a-^TV- F 

«8tiiS«ailClte*-i. ?a^^q^« 
75^7 1 OJifl-^7 1 lT'aftSdffll^XA-^3- 

ok««u ms&mi trntzxtv i^ywjx? 

fc LT. ^XrAei^ftS^tSi^ftl,. *«,v^ 
»2. Hififfll tH«C^oxyW-( rtX777\s~/X? 
OffcbOfct-Ffi^ty (05^f ) SrgttS^ft-C 
i>2n. 

[0036] Y7V<f ^ 3 v¥>JS'JgP7 0-0(2. ilf! 
SWe ^*a-;P*»fe<oaj*e#« a - 0 i 7 F UX V -y 
r700 A^ft-fH 7 0 2 £ A* b I . g(Rx* -7 
«ffift?n*/'tt4 yf-i 0 0kiaW41i^«7 1- 



oiftjj+i. Jg&x*-7'$Hitt?uxAx4 yf-i 

o ocomux^-Tmmiz^ximmm 1 twBLfc 

a9t'£>S. H7<7)?OXyN'X-f •yf-^a-zH-O 
rt^g(RX5-7lSilft^OXA'X'f -yiM 0 0i2. 0 

1 2fcis**te#^vfc»fe*ffa. 01 2(c*?<» 

«s£7O-f-*-FfcLfci<9a*09T*S. 
[0037] HStCfcWC. H9>ir?i'H5'flH»7 
0-i(2. A^JU-^X^SOI. 802. 803. 80 
4 . 8 0 5. &tf 8 0 6 . F^0K8 0 0*> 

fc«&R**VCH4. A^J^^*X^(2801. 802. 8 

03. 804. 805. &tf8 0 6(2ft^lla- i t% 
miX^l, S£y-Ffc»&8 0 0(2A7JfcL-C, 
A^JU^*X^804i:fi^S807-C'. &tf7FWXV 
?rfcfc^7 0 2?**&*L-CV*4. RsRy-KaW 
@»8 0 0cy)|l5^fl-ff . AMV^*X^8 0 9<0rt^ 

set*. igAM^xx^tii. s-v&wmzti 

T V *4 T F VX # fc'OD y- F cO±tei§{cS>J 0 iHf hflX 

[0038] (mmm zzx-&. mmmitmmz 
c p itA-frx-mf ztifzx * y r r-txw&zn 

m : ;*-Mz7u- F^f-A-X F $*lSIW^SrKBW- 

4. aWWWTtt. ^y-F<0±E«±<Or-^. *>!> 
^ttffey- FcO^f^ -y va^r^-feX$rff o ^5rUiBJ 
■f*. ^OtWTlis ^VTl^xm&fto hyy 

^7i^a >ffiT7ttf& y- F*>±e««n o 
TFkx^r^-bx-rs^fcffiy-FcoiiettKiij'j 

mh1XtZ7VVX*79±Xth%&Z*t. 

[0039] t-t. mm ( i ) fcucay-FoME 

ttfcWOftJt^ftfcr YVX*77*.X-thW&l,Z^ 
Xmi-fh. 06cy)CPU ; t^j.-;M-O-lfcfc^ 
T . C P Utfrtjico* fyi/^^'J (cBrM<y)r-^* { 

* J r-yv*SX?-jgC:U<:i-$-&. >IO« 
^. CPUt^ J L-;P4-0-l(i7 , n-by-ty^h- 
0K=3f -V 'y^jL$.XLtz7¥UX<7)T—7i77-tXt 

(2. ^*U«KajL-C*4*<0h9Vir^S/3V<^BI 
^tf$8. h^y-f^vaySrlfeffL^CPU^i/jL-^ 
S^^coSJfflHS^. S^t-SrFWXTfllJacSifCV^ 
) . 7-n*-y-tAXh-0K&a£ftrt:F5 

>if^i/ 3 >-(2. y-F$ijffli ; &vi-^2-orti7)afi 

$(Jffll^> ; J L-;P3-0 5:aL-C. ^^-y^^'Ja.-lV 
6-OKKiSti. SJff^at^-W, iKF 

TV*5:Vtf§£\ BrS^r-^^fficoy-FT'^-v yxa 
$^TV^* 1 i:o* i iffl / <l»fv:ft^y-FCC:cOh7>- 

-;W3-0*^fi^Sa-0S:aLt. ^n^U^ 
Wy'i-^ 1 - o iz&mztiz, . 
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[004 0] ^D^U^f -y^EioL-/H -OKKi* 

Ztitz b 7 ><f? 3 yt±, 08<o h 7 v*f? v- 3 ym 
smo-iositi^fti.. a-r, a*ji^*x?8o 

1, 802. 803. 804, 805. Q0b[ZY7> 
<f?is-i-yZmht&. TYPEkx^^802«ih7 

: s 3 ><mm^mtfmfr&Kh . m i s c 

i^>-'x^8 0 3ic«i. Y7y j f9iy^y<r>\\i^m<r> 

%Wmtfim&i\X\^h. ADDRESSWj/'X?8 

04cti. h^yif^gyoT^-fex-rsTFu-x 

**, NIDl^xX^813Wi, \-7V*f J ? i s*V*% 
£, AMl^>-'X^8 0 6(C{i, h7yf?y3y* { I* 

X?8 0 1{2, lt'vh<r>U : JX?X'%Wih7>-f7i<' 
g y^nxAx-r •y^^A-/P-C-KKiSf?$r^Tt 
TH4*£ttl, 18^*^7^ £«iO*<f&*rt$*rC^ 
^-XTIi, ±ti?uXAX4 ■/1-X'mfttffih 
tlX^%\WX'ARB=Ot%'>X^&. s^y-K^ 

§g@s&8oo(i. ruixn&ms-nzWi&ztifz 
y * y gmtcox- am u ^x ? t s j- vm^x-h i 

'0' £##iitf. fcfc'U #Hi&0iJ-cii, 06<oy- 

h'5-i (OSiSN) <ONID£i£LT^I>. 
[ 0 0 4 1 ] HI 0</)MfflXjZ-7mtf ?nx;\'x4 
OOKA^jS^h^V-f^^gyJis A^U^' 
X^T'&STYPEl^'X^OO-O, MI SCU : J 
X?520-0, ADDRESSWi/'X^52 1-0, 
ARBl^'X^l 10 0-0, NIDl^-vX^l 1 0 2 
-0, AMl^'X^l 1 0 3-0tfS^§fl5. l^'X 
^1100-0. 500-0, 520-0, 1102- 
0, l i03-0lZa-?ybmtLXV?*xb®W 

504-0 izmcti. ma;- v<?)%^<7n\,vzu : Jz 

^5 0 6-0t|ffl^*ft-fS:-fe-yh-f5. tfz. by 
>-f? is a y^mm^m 5 0 3 - 0 £il LT b 9 
? ^ g y Wx? 5 0 7 - 0 dtSi&teftS . 
[ 0 0 4 2 3 09 C7)7n-^- McjjrfW^S: 'J ?x 
XMM1BI5 04- i (OSiSN) Tit?. */"-^T 
(i, ARB = 0. AM=0^cO-CH9c7)^M 00 Hi 
ffitlZ-f , Jfcfr 1 0 0 3 £>1fJt-r?)T, 09O*!UI 1 0 
04£Hfff&. *QJI1 004fc«fc9, ff#t850 5- 
0"CARB = 1 iZ-t-/ b L, U^X^5 0 6-0{i^y 

-Ytnmzmmm^v btz>. 

[0043] U?XXbiMI35 04-0a^iimil&5 
1 0 - i IZ&mZtifzmVmJt rOO. -, rONAH 

fwenpij-ri. t miam 512-0 (era y- 

Fc9#-^, i^t'JiOSrSt, fI^f|tO£ffiLTh9 
y^xg>-$rai^UvX^ 1 101 i, 5 14-i, 
515-i, 516-i, 1004-i, 11051 iZ 

fi^»6o-oi ( isi<N) zmLxmtt>tih. 



@ J- b<nWmm^ y'i-* 3-0 iZit b - 0 Sril L 

T I- 9 y-f ^ x g fefi* . 

[0 0 44] h7>'1f^^3y^ffi/-Kti , J«Uc^ 

itzmftf-z. zzx-tem<r>&. H6^y-K5-i 

t'^-&5riKBB1-|.. 06<oy-K5-OWft-5M6O 

- 0 1 Sril LT 1- 7 y-f ? l s g V*V- H 5 - 1 izfcl 

htit. lKh7y^^gy{ifi^6 0-oiJii 

LT01 10S<HX5-7l8lg#^OX/N'X'f yf-1 0 
lOOT'll, m9cr>7a— f^-hfcftv*, ARB= 1 

tenxm- iooi m&t&cox 1002 ^jaasrff 
0. mmz-ymmraz^xj vomit 

\i.9t<r)Wfflt\ltA,mmt£if. 01 0</D'J;?xxh©] 
W5 0 4 - 1 WsX? 5 0 6 - 1 T-a/- KtcMJES-f 
5UvX^^pf?S^S-fe>yh-ri,. f&7)*!UI&, 5fe 
(Jfc'ttl^PfWISrfi^, 01 l<Ofivt§b-l£ 
&l.TjIfl$i|Wfc ^'a-;l/3 - 1 (c b 9 >"f ? x 3 

[0045] Jfcfc. ft#0*(2) tLTflUy-K(7)±ie 
ttfcW 0 ft ft hixtz 7bVXiT7*.Xth *&zr>\\ 
XWLmh. ZZX'it, H6<oy-H5-lfcffl"3ST 
<9*lfc±C«fcT^-fc^'f*fcfi3&t*. 06(OCPU 

t^'a-^4 - o - 1 xftftZtiti b^y-ffynytf 

^Wi'i.S.XZ&Z. t, ^OXy\*X-f •yf-^j/a-;!/ 

i - o iz&mztih t xommmm < 1 > 

[0046] 06<O^nXA'X-f •y^ i Jj.-MZb7 

y-rtisB ymmztifzm. m 1 onmuzz-rm 

m\7 DX^'X^f -y f-O V ^XX hSfje? 5 0 4 - 0 "C 
tt , 0 9 <y)«yi*{ff . *»ft*!Ttt , A R B = 
0 , AM= 1 ^<7)T", ^feft 1 0 0 1 , 10 0 3li»fc3 
tl-f . «SI1 0 0 5mhtlh. «ai 0 0 5T1i, A 
WVi/X? 1 1 0 3-OT*$ixfcy-KtC«0^h9y 
■f^^3y^ji-f2.0T', 01 0(7)l/yX^5 0 6- 
OfcJoV^T, g[AMU>'*X^'C^§ilTV^|,y-h'm 

mhmxx^-rmm^ux^xA ~y^x\,t. 09 

O10 0 1 <%fcfttt»fc31* s 1 0 0 3 fciJtfcl-O 

1004 tf'ftbtit . c: ott^nfNtiWM 

(1) fcH«T*4. 
[0047] 

^ro-b y-txxf-ASrli^-e^l.. U>i>, cioy 

- Hli^ilxXfAt: fcWfflT* ht&MS&x b Sr 
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[ 0 2 ] m i ohmwcs ft i. y - f «r ^ss? da; <x 
[H3 ] gs i wmmmizmiy- mw^x-jw 

[04 ] 03K^-ry-F$i|ffli ; e> ; ju-;KO^»MSrS 

[05 3 mimimizmzmouz-ymmro 
[06 ] ^2crmmmmbiiMm^m^^r\3 

[07 ] m2mim£t5v&s-mw : t i s±-tu?) 
[09 i m2?>miffl£m&m&x?-7fflffi7a 



[010] %2<»mmizmmm?-rmm? 

[01 1] &2<?m&m£}imme>s-v(D;-m 
i/A-wm&zifctfflX'b z> . 

[012] m2tDHifi0lltfcttSS(EUjf-7iail#^ 

[8r^>§y$!3 

1- 0, 1-1 ?oXA;U y^Eiot,-/!/ 

2- 0, 2-1 y-HfJfflltxa-^ 

3- 1. 3-2 m&ffl&ti/ a.—)V 

4- 0-1 ~4-l-k CPU 

5- 0. 5-1, 5-N V-F 

6- 0, 6-1 **vi/a.&?x-fr 

7- 0, 7-1 iieit^va-^ 

8- 0, 8-1 X\£Wsx-)V 

9- 0, 9-1, 9-N TAXl^m. 
2 0 HgB^OXA'X-f •yf-*yjL-;U 
4 0 ^oxyN'A'-fy^t-Ffi^try 
70-0, 70-1 F^^lf^S'aJ'flWM 
1 0 0 MMX*-7l8igtt?nxAx>f 
300,7 10 ?nX/W<A7 1 5n'i'Xf 
303. 304, 30-2, 30-N, 704, 705 

700 TYVX~?v7 
80 0 K*y-F«SR0l 



[013 



[06] 



5-0 / - K 



HI 

•I / — K 5N 
2 1/ -KW»*J>a- 



5-0 •/-►' r . 



■ 6 

1 y-K 5-N 




(aO))00-348000 (P2000-34800 0A) 



[02] 



[03] 



5-0 / — K 5-1 /— K 5-N 



B3 




500-O 



[05] 



B5 

100 



[07] 



BD7 



a-0 



^52U 



500-N 



| TYPE | MiSC | AD0fg5T"l»»#| TYPE 



3T-N 




| TYPE 



I TYPE 



514-0 



>^51a ^0a)6^| 516-0^ 514-/ 51S-I^H 516-/ 



r 

6-4 



4H 



2-0/- KW** 5^-* 

^ 



/DO 



' rv 



N 7n 



1-0'>n;iM*<y* 



100 



712 



I 11 704 

I — tfixY / 

60-10-: H «MD** 

eo-oin I 



60-ON 



(& 1 ) )00-348000 (P200 0-348000A) 



[04] 



[08] 



058 




[09] 



B9 




002 




70- i 



801 802 



803 



604 



ll« I Alftfeg I HIP I Mi 



^7^^800 ^^J" 



jt#Htt | 81 1 1 

^810 




/ 



[010] 



HI 0 



- -71-0 /HAftj, 110CMi , r.-n 



1103-N 




514-/ ^| 5Uw} \l105^ 514/5154/ /IsiM^IOS*! 

1104-0 KHjt/ J 110M 



^ 



/ — ' 1005 1 


N 
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[01 1] 



Hi 1 



[012] 
Hi? 








h f > If ? 5/ a * 7 K 








fts-KMM 










ARB4 






SMS 

A»=1 







<72)5HB# »jr tt% 

ft:#£ttB4Sftf!***8f&f?rrt 

(72>»*« JJK tt*8 



(72)*5J# *+ Cttt 

ft^MtB±»ftffi+5*l8f&f9rrt 

C72>##t art * 

F^-A(##) 5B045 BB16 BB44 DD12 



